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discussions result frome an Agency wide effort by 
seclogists anc geophysicists. 
A oasi is « segment of the earth & crust which hes deer 
jownwatrped resulting in an accumulation of secigent 
which bec thicter toware ¢ center [ the depression. 
The choice of commecting poiots for the periphery of the 
basin can be beeed on «2 wide variety of riteria cependcing 
uP the obtectiwe of the cispiay. lm many cases Desins 
are not deficed by the gaxigum extent of secdigsent scc um 
lation (i1.e., the piechowt point) bet by sore arbitrary 
riteria such «6 potsat f motebie sedigentary thianing. 
le thie report 2m sttempt See Seen Bace *¢ Line geo. ogt 
nc geometri : cepts of sec: mtary Desins wit? ar 
asses semen t f hydrocaerdon potectiai. The se ncepts are 
2ot guetualiy iociveive. Although discrete, satior sedi 
mentary basing in each Federa. lease sa.e pienming ares 
heave Deen cepictec " teee Gaps, Loter desir r ac’ acent 
areas @ay iso heave petro.eum potentia.. The heel 
estlioes crawnm are istencec ¢ ircwmecr(>e sed! mentary 
sections dDbeilewed ¢ hole at least «4 @aergina. prodedi.itys 
for bwdrocarbon generation, expulsion and/or sccumulistios. 
Basins steice of the Gail [ Meat ere defined, tor the 
BOGt pert, DW the me tilometer secigent thictness . 
ame in the Atiaentic,. sis >y the Seseorol se Li -s. 0p 
reac. Arc™es an [.atiormse seperate cepocenters® anc 
eve basins whete riteria ad>ove eannot de eppiiedc 
The onshore extensiorcr ; ft mit {f Mex Basi is 
reetricted. y definition. ¢t the ligit f the Lower 
retaceouws cheil edge. in some f the bDaesias, various 
Jepocenters have been identified. These depocenters are 
sites f gaexi@ue deposition within the Dasin es celtinec 
by regional sapping or in the iiterature. Some ave 
been identified in tte Literature Dv specifi Manes. 
L.@. the Houst Lada yeent, rolina frough, Hamme 
Trough. if ffehbore Alasta. where gany frontier areas 
still remain, ail depocenters, samec anc wwnapec, ar 
setinec Dv the “kilometer secig@ent (thicaness .ine. 


Atlantic 


Borth Atiaestic 


Regional Geology 


The Georges Benk Basic is the asior geologic feature of 
the North Atlantic Plamming Ares. The basin is an 
elongated east-west trending depression approxiaatelr 
350 wiles (560 &e.) long and 120 siles (19 ce.) wide. 
Sedigent thicknesses exceed )0,000 feet (9,100 aw.) is 
several subddesins. 


The subsurface of the Georges Bank area consists of 
pre-rift comtinentel sediments capped by as such as 
25,000 feet (7,600 =.) of asrine and terrigenous 
deposits. The lithology appears to be comtrol.ed gainiy 
by peleobethymetry and distance from the pealcoshoreline. 
The pre-riftt sediments are remmants of Triassic clastics, 
volcaniclastics, and fluvic-lacustrine deposits that were 
preserved abowe grabens which hed formed in crystalline 
and wsete-sedigentary Deasement a6 «4 comsequence of the 
rifting process. Younger Triassic coastal sedigents 
unconformgably owerlie Triassic graben fill. 


The rifting process continued in distinct episodes fros 
Late Trizesic to Middle Juressi: tige. intrusion of 
marine waters after the initial rift resulted in the 
deposition of Late Triassic shallow garine sedisents 
including lLigestone, dolomite, and evaporites (sostly 
salt). This section is enriched in ciastics end coal in 
a shoreward direction. Large thicknesses of eveporites 
deposited in an arid, shoreline environment and deforsed 
by subsequent sedigent loading prodwced diapire in the 
northeastern part of the planning area. A widespread 
erosional weconformity ceps the Triassic coastal 
sequences. 


Renewed subsidence, probably associated with an early ~ 
Jurassic rifting episode, resulted in the deposition of 
& wicespreac sand wnit which was subsequent iy subseri- 
ally exposed. Rift-related tectonise ceased by Middle 
jetaessic tige when subdsidence/euttatic changes resulted 
in gore open assarine conditions and the consequent depo 
sition of limestones across « broad platforms. Lowered 
sea level resulted in « dramatic seaward shift in the 
ligit of clastic sedigentation. 


By the siddle of the Late Jurassic, ocean besin suebdsi- 
dence relative to the covtinental sargin had progressed 
to the point where « distinct shelf edge was formed. 
The shelf edge provided a structural root for subsequent 
>iohereal development. The carbonate benk Suildup per- 
sisted until some time in the Early Cretaceous when it 


cessed, probably because of ewstatic and/or climatic 
changes. This shelf edge complex, including the carbor- 
ste benk buildup, is discontinuously distributed in the 
subeurface and trends perallel to the present shelf break 
throughout the pianming area. Ses level has remained 
meer its present ilewel. Hemce, Cretaceous and Tertiary 
sediments are predominantly sands, shales, and siltstones. 


Petrolewa Potential 


Exploration for petroleum in the Georges Bank Basin bege 
in April 1976 when the first of two Continental Offshore 
Stratigrephic Test (COST) wells was spwdded. Eight 
edditioes! welis were drilled by industry in 1981-8., 
all of which were dry. The North Atlantic planning area 
can be divided into three sreas of hydrocarbon potential. 
These sreas are: (1) the Gulf of Maine, (2) the Georges 
Bank Basin (4 tome of thick sedigents centered on, and 
approxigately peraliel to the godern shelf break), and 
\3) the deeprater area seaward of the continental slope. 
Because of ligited geological and geophysical data, the 4 
petrolews potential of the Gulf of Maine and deepwater 
arees is sot well known. The gost prospective part of 
the planning srea is the tome of thick sediments centered 
below the present shelf edge. This area includes the 
Jurassic pelecehelf edge carbonate buildup. The buildup 
im the Georges Bank area bes Sot vet been drilled. 
Samples from the equivalent strata to the sortheast 
Scotian Shelf) have reasonably good porosity and persue 
ability, and show evidence of hydrocarbons. Traps 
associated with the bulldup include anticlines shoreward 
of tne buildup, stratigraphic treps, and fault closure. 
The tome of thickest sedigent aiso tocludes some diapiri 
deformation which trends sowthwest frog the Canadiar 
border. 


Potential source and reservoir rocks in « ouweber of the 
welis crilled om the shelf hawe been analyrced. Source 
rock quality is in the poor to fair range. “ost of the 
serogen is of terrestrial origin and, thus. is considered 
g46 prone. 


Reservoir rocks in the ther@ally g@ature interval of the 
section tend to be tight with porosity ordinarily less 
than 5 percent. Sendstone as a distinct lithology is 
largely sabeent in the thermally aeture interval throughout 
gsost of the tome of thick sedigents. Potential reservoir 
lithologies thus appear to be ligited to limestones wit> 
secondcsery porosity development. 


tleati 
lid-At lanti Regional veology 


The Baltig@ore Canyon Basin is the asior geologic feature 
tf the Mid-Atlaatic Plamming Area. The besio is an 
longated northeast trending depression averaging 

125 wiles (200 ke.) in width and extesding some 400 siles 
®60 ke.) in length. Sedi@ent thickness in this basin 
exceeds 50,000 feet (15,2 =. and the sediments range 
im age from Triassic to Holocene with goet of the section 
being of Jurassic age. 


Rifting degen in Triassic tige and produced subbasins 

fi] ec Dy graben Ddiocts. These sudbasins were filled 
with clastic, vwolcaniciastic, evaporitic, end lacustrince 
secigents. This sedimentary sequence was partly eroded 
anc then, 46 sea level rose, was overilaio oy « younger 
Triassic coastal sedimentary sequence. 


tlated tectoniem ceased by Lower eteeet ti and 
rift emcroachment f marine waters resulted in 


t 


deposition of shallow water, oolitic ligestoses interbe 
Sec with garginal garioe clastics and swamp dercosite in 
a 
— 


JuTing tte urtaeesic, (™ estructura. aft iguretioan t the 
shelf and the besin iteell developed, and the shelf edge 
became «4 .ocus tor bloherma. rowth which ended in te 
tariy Cretaceous, probably dwe ¢ Ligeti r ewetati« 


hanges. in the subsurface of the Baltiagore Canyon ares 
the carbonate Sulidup is conspicuousiy sissing. Rapid 

seciger” ation and o 
maestec the deve_op@ent of this feature. 
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fauiting has precivuded 


Sait deposition, probebliv seer the begianing [ the poet- 


ritt phase followed by loseding with rownger sediaents, 
reeuit in scattered occurrences of deep-seated 
Siepirica. ther scattered intrusives are spareely 
SistridSOutec (throughout ¢ pianmnming area; ne . the 


.argest [ theese, the Stome Dome. is bellewed ¢t be 40 


igneous piug. 


encozoic sedigents are »redosginantiy poorly onso Lidated 
$2ncs, @udetomes, ciays, and garis deposited tn shallow 
water. Relatively deep, open aaria mditions prevailed 
for gost of the Eocene and resuited in the deposition of 
& thick sequence of limestomes that grade into aaeris and 
Sa.icareous guedstones ic s landward direction. Suriace 
secigent ‘s sostiy sand and unconsolidsa 


Petrolews Potential 


The first deep stratigraphic test well (COST 8-2) in the 
Mid-Atlantic Plamniag Ares vas drilied in 19/6. COST 5-3 
was completed in 1979 and was followed by }2 industry 
exploratory wells. Except for fiwe wells drilled om « 
single large structure (the “Texaco-Tenneco structure), 
wnich discovered significant quantities of gas and 
condensate, all the indwetry wells failed to encounter 
significant hydrocarbons. The COST 8} well, located 
about 30 alles southwest of the “Texaco-Tenneceo 
structure.” encountered « show of gas from « 6-foot 

tome below 15,0300 feet (4,500 a.). 


Among the gost prospective parts of the Mid Atilenar! 
Plamming Area is the some of thick sedigents beneath the 
gsodern continental shelf sree. The carbonate buildup 

and associated fore- and beck-buildup traps are considered 
part of this tome Several wells drilled in this trend 
were plugged and abandoned. 


Potential source and reservoir rockr in « sumaber of wells 
heave been analyzed. Source rock qality is generally in 
the poor to good range. “uch of the kerogen is terrestri- 
al ia origin indicating anst of the generated hycrocarbons 
would be gas rather than ofl. Presumabdly, the potentia! 
for ofl would increase seaward where the proportion of 
aigei, oll-prome kerogen would be expected to increase, 
but in the sedigentary section in the Baitiaore Canyor 
Basin that is considered therweally sgature for hydrocarbon 
generation, the sowrce rock shales tend to be lean in 
organic matter (esuaily less than | percent 


Reservoir rocks Dbelow 10,000 feet 5,000 @.) are ligited 
to sandstones with reiatively low porosity and peree- 
ability. Some dewelop@ent of secoodary porosity by 
dologitization of limestones has be. 1 observed but is 
considered only of local significance. Well log 


interpretatiors show that omiy « emalil fraction of ihe 
total sand thickmess below 10,000 fee. (5,9 so. aes 
porosities gteater than 5 percent. Permeability is Low 


because of itn'tlling of intergranular voids by calcite 
cement end by clay~-siit sized sedigent. 


Atientic 


South Atlantic 


Regional) Geology 


The Sowth Atlantic Pleming Area consists of three asjor 
besins: the Sowtheast Georgia Eabeyment, the Carolina 
Basin, and the Blake \lateau Basic. 


The Southeast Georgia Febarm@ent is en east-plunging 
depression approximately 120 miles (190 ka.) long and 
®) wlles (130 ke.) wide in which the sedigentary section 
rarely exceeds 10,000 feet (3,000 ae.) in thickness. 
Although gost Atlantic OCS exploration targets are of 
Jetessic age, sedigents of Jurassic age are adeent in 
this besin. The lower, thermally gature part of this 
basic is largely composed of Cretaceous contisente! 
clastice with poor source rock characteristics. These 
sediments rest umconformgably om Paleozoic basement. 
Sediments are flat living (qgarine deposits) and include 
lew large structural traps. 


The Carolinas Basin, which includes the Carolinas Trough, 
is approxiasately 225 alles (360 ke.) long and 130 alles 
.240 ke.) wide and contain», slong its axis, over 

30,000 feet .9,100 @.) of sedimentary fill. This besin 
has mot beer drilled, dut selemic correlations suggest 
that the rocks renge in age from Triassic |") to Holorene 
with gost of the sedigents bring of Jurassic age. 
Triassic (7°) sedigents are probably continental clastics 
deposited prior to ocean besin rifting. Jurassic rocks 
are probably limestones and dolomites with clastic inter 
beds. The carbomates either grede landward into clastics 
or pinch owt entirely. Cretaceous and younger sedigents 
are Drlleved to be gostiy send and shale with carbonates 
occurring a8 a second order component in clastic rocks, 
@-@-, @atis and calcareous sudstones. 


The Blake Plateau Basin is the largest sedimentary basin 
off the U.S. East Coast, sppromimately i20 alles 

515 em.) long and 175 alles (280 ue.) wide. There are 
mo exploratory wells in the bBesin but speculstions 
regarding the probable lithologies have been sade base’ 
om selemic facies analysis anc peripheral Deep Sea 
Drilling Project ‘DSDP) well data. Moet of the besin is 
thowght to be floored by transitional besement generated 
during the rifting erocess. Sediments sbove Lasement 
are @ostly lig@estones and dolomites which are over 
30,000 feet (9,100 @.) thick in the axis of the basin. 
More than half the totel thickness is Jurassic in age 

we’ th gost of the remainder being Cretaceous; the Tertiary 
section is extremely thio. The surface of the Bleke 
Plateau is presently swept by strong bottom currents 
that iohtbit significant sedigent accumulations. 


Petrcleum Potential 


The petroleva potential of the South Atlantic Planning 
Area is difficult to steess, la-gely cee to the lack 
ef exploratory well data. The firet decs vell in the 
planning ates was the COST GE-| well completed in 197? 
in the Sowthesast Georgia Embaywent. his wae followed 
w sis emeuccessful exploratory wells, aleo drilled in 
tse Southeast Georgie Babeyeent in 1979. 


The Carolina Basin appears to have good potential for 
hydrocarbon generation and ent repment It hes sufficient 
sediaert thickness to ensure an iatervel of thermal aatur- 
ity, it hes lerge cewhers of attractive craps, aad the 
section say inciude -‘.i-prome source rocks. A thick 
regions! salt bed, deposited immediately after cifting 
ceased, bas bees deforwed ty sediment loading and produced 
& cumber of dilapire om the seaward edge of the basin. A 
growth fault om the comtinenta! slope associated with salt 
flow aay have ocrodwced other traps. Other faults are 
common within and or the gargios of the basin. 


The Blake Pilaeteau Basin aay have attractive possibilities 
for commercial eccummulations of hydrocarbons. The basin 
is large in ares, coataios thermally aature sedigents, and 
the section is prohebiy totally asrine, indicat.ng source 
rocks assy de oll-prome due to the presence of algel 
kerogens. The secig@ents appear unaffected by faulticg or 
deformation suggesting Chat the Bbesin Des been Cecton- 
ically stable since Lower Juressic tige. The few 
structures thot exist are area.iy ‘arge det of very low 
relief. There is also evidence of a carbonate dull dup 
trend. 


Atlentic 


— ee 


Straits of 
Florida 


Regional Geology 


The Straits of Florida area consic's cf the offehore 
portion umder .S. jurisdiction of the southers half of 
the Florida Peningulia, Florida Keys, Sehamaes, oxi 
northern Cuba. Thas comtaias ozct of the Blake Plateas 
Basic amd the eastwa:ic extecszion of the South Florida 
Jasin. The Sowth Florida Basic encampasses a0 ares of 
approziaately *5,.000 square siles (147,600 «q. ka.) 
from the Fiorids Escarpment in the Gulf of Mexico to 
approximately 79° weet lomitude in the Atlantic. 

Data avalladiiity preciude an extension of this basin 
further into Babemian waters. 


Sedigent thickness is variable (throughout the region to « 
esaxieue of sbowt 35,000 feet (10,700 «.). The daminant 
sediment type of the Straits of Floridsa erea is carbcaate. 
The poset-Trieseic section is algost totally chalke. lisae- 
stones, dolapites, end weonsolidated lise suds of shal) ow 
water origin. SBwaporites ami chert sre laportent second 
ary lithologies. Triassic (end per. sps Lower Jurassic ) 
rocks ere erkoeic semistones and volicaniciastics which 
were depcelited abowe grabens and ball grabens and, a8 « 
compequence of rifting, developed in Paleoroic/ Mesoroic 
ctystalline besement. These rocks are separated from the 
overlying Juras@ic emi rownger carbonates by « prominent 
regional) weonformity. 


Petroleum Potent ia. 


Commercial bydrocarbon eccumpulatiors have oot been 
discovered in the Florida Straits region, but sisor 
production occurs in sreses peripheral to ihe ragios 
\Sorthwest coast of Cubs and Sumoiiand Field ‘a Florida 
These omall fields produce fram carbonate reservoirs, 

and the ofl and gas way heave originated from carbouat 
source rocks. Welis drillec ‘s sehamian waters iadic » 
thet euch of the section hac been fives oy circulsatin, 
wacer. This hee reeulted ‘= locally excellent porosity 
.occasionaily cavernous) duc 4.56 appeare to haewe drives 
out emy io-situ hydrocarbons. Petro.cum potential easy 
exist in the deeper parts of the section where | igestone 
has been altered co dolar.te resulting ta significant 
secondary porosity development. Deposition of evaporites 
in the Jurassic does sot eppear to heave resulted in 

large owebers of diapiric struc. ces with which bydrocar- 
bon accumulations cowld be asec: lace 
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Gulf of Mexico 


Eastern Gulf 
of Mexico 


Regional Geology 


The Eastern Gulf of Mexico (BOOM) Plaming Area lies 
offshore from the States of A abamea and Florida. 
Physiographically the area is mainly underlain by the 
West Florida shelf aad escarp@ent, which comstitute the 
Florida carbonate platfore, and is composed of « thick 
Mesuzoic-Cenozeic sequence of primarily carbonate bank 
deposits. The western margin of the area consists of 
the terrigenows clastic province of the No«thwest Florids 
(Alabama/Florida) shelf, DeSoto slope, and Mississippi 
Pan. Average sediment thickness for the entire planning 
area exceeds 25,000 feet (7,600 a.). 


Potential hydrocarbon plays in the northwest portion of 
the BOOM are primarily in extensions of Jura sic and 
Cretaceous trends fros the sorth. The Destin Anticline 
is a large (12 x SO wile (20 x 80 ka.)), northwest- 
southeast trending structure formed over « salt swell. 

lt ie within an embayment that extends across the Florida 
Panhandle, the Northwest Florida shelf and slope, and 
into the deep waters of the DeSoto Canyon. The Suwanee 
Basin is the more easterly portion of thie feature, 
extending in a northeast-routhwest direction. 


The DeSoto Canyon slope, in the northwestern part of the 
EBGOM, is underlain by « thick sequence of sediments 
folded and arched by isolated salt domes and pillows. 


The Mississippi Fan ‘ts «a broad, thick arcuate accumulation 
of Pleistocene, shallow-water sedigents extending nearly 
37S miles (600 km.) from the Miesissippi Delta to the 
ebyesal plain. It cowere an area greater than 

111,970 square ailes (290,000 eq. km.) and totals 

14,765 feet (4,500 aw.) in its thickest portion. It 
compists of a series of coalescing fan lobes with thick 
sand sequences present. 


The Middle Grownd Arch is a northeast-southwest trending 
high lying between the Suwanee Basin and the Central 
Florida Trowgh. The Central Florida Trowgh is « aildly 
negative seddle located next to the besement righ 
adjacent to the Sowth Florida Basin. It comtains sore 
than 16,400 feet (5,000 a.) of pre-Middle Cretaceous 
sediments. 


Li 


The Sowth Florida Basin encompasses sn area of abdout 
75,000 eeuare wiles (147,636 oq. km.) amd extends, in 
the Gulf, from the Peninsula Arch om the east to the 
Florida Escarpment on the west. The besin appears to 
extend into the Atlantic. 


The Weet Floride Escarpment extends from the DeSoto Canyon 
slope south to the Florids Straits. The escarpment is 

@ constructional slope built up of shelf edge carbonate 
deposits and reef growth during Early Cretaceous time. 
Semples from the area show « lack of high energy facies 
indicating that the escarpment is an erosional feature. 
Limestomes and deep water chalks ranging in age froe 

Late Cretaceous through Pleistocene unconformably overlie 
older, shallow-water carbonates. 


Petroleum Potential 


The BOOM is primarily « carbonate province. Exploratory 
drilling commenced in 1974, and there have been no com 
mercial discowertes to date. There is production onshore 
in the Sowth Florida Basin from the Lower Cretaceous 
Sumnilend Formation. Elewen oil fields have been dise- 
cowered in this besin om the Floride mainiand. The 
fields are associated with magnetic highs ani noses on 
the northeastern rie of the basin. Production occurs 
between 11,320 and 11,890 feet (3,450 and 3,620 a.). 

The offehore part of the besin News sot been fully tested 
but gay be prospective. Production salto occurs in the 
Florida Panhandle from -urassic sediments. 


Sowrce rocks in the BOOM are predominantly sarine shales 
and organic-rich carbonates ranging in age from Jurassic 
to Cretaceous. Cenozoic rocks assy be igportent sources 
in deeper water. Tertiary sediments do Sot appear to 
heave a promising suite of sowrce rocks. weservoir rocks 
range in age from Jurassic to Creteceows. Jurassic 
reservoir roc&es are primarily graein-supported wakestones, 
packstones and grainstomes, and dolomites. Prospective 
Cretaceous reservoir rocks are deltaic and turbidite 
sandstones, carbonate reefs developed on the landward 
side of uplifted blocks, and shell somes. Many potential 
traps exist in the ECOM including anticlines and faulted 
enticlines, structural closure against sorma: and growth 
fewlts, amd « variety of stratigraphic and reef traps. 


Specifically, in the erea of the Destin Anticiine on the 


northwest Florida shelf, seweral dry holes have been 
é¢rilled bet excellent reservoir rocks were fownd is the 


i2 


Norphiet Formation (Lower Jurassic), and the structure 
still has potential. There is a tieid of salt dircire 
DeSoto Diapir Field) located southwest of Destin that 
has oot been tested and which aay have hydrocarbon 
potential. 


Regional growth faults parallel the shelf edge in the 
DeSoto Canyon sres end gay contain traps on the down 
thrown side. Peripheral and redial faulting associated 
with salt strectures gay contain potential traps. 
Structural and stratigraphic trepe in Jurassic strate, 
onlapping Paleozoic setamorphic rocks sround the edge of 
the Middle Grownd Arch, are possible exploration targets. 
Potential targets in the Central Florida Trowgh are 
structural and stratigraphic traps in Jurassic and Lower 
Cretaceous strata onlapping Paleozoic igneous and aete- 
gsorphic rocks. 
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Galf of Mexico 


Central Galf Regional Geology 
of Mexico 


The Central Gulf of Mexico (COOM) Plaming Ares encompasses 
the continental shelf off the VLowisians coast, the «ares 
east of the Mississippi Delta off the Mississippi anc 
Alabems coasts to the eastern edge of Mobile Bay, and the 
ceeper water areas of Mississippi Canyon, Atwater ‘alley, 
Green Canyon, end Walker Ridge. The area is largely « 
Mesozoic-Cenozcic basin with «a series of thick Cenozoic 
éepocenters which have shifted seaward with time to «a 
Pleistocene depocenter at the shelf edge. The geologi 
province of the COOM is composed of a thick sequence of 
clastic sedigents deposited in offlapping wedges that have 
been deformed by the sovement of salt and undercompacted 
shaie during Cenozoic time. 


Structural deformation in the Guilt of i since sid- 
-Teteceous tige Nas been prigariiy is response to heavy 
secigent lcoeding. “esoroic end Cenozoic sedigents have 
been upwarped, folded, and penetrated by diapiric struc 
twres created by the plastic flow of thick sTasei uann 
Sait ceposits. TE nteg@poranecus growth [Ca@uits are 
algo @a‘or structural fer tures f the OCGOM. Peripheral and 


aiivy in @ g@annmer sigiiar ¢ the sa€it and re responsibie 
for so@e of the souncing and diepirisa in vari s iocations. 
iger Mesozoic trends cur i the ate sTase. wn 


State waters “or Veuphic anc, A.sdeme. These trends 
Sip enc mtinwe souwtheastward into the Federal Outer 
omtinental Sheif cS Prospective wer retaceous 


tremcs extend from Texas ¢ southwestern Alabama and prot 


the form of deitail anc turbidite sandstones. carbdonate 
reefs, and shel. tomes. pper retaceous sands extend in « 
>anc across south Louisiana enc gay extend sowt wast ware 


across t™ eastern . isiliana, “iselesinor: matinentai stheitl 


pait f Mexic Basico frose the soorth and west. There are 


Brazos River systems As the agsaicr supply of sediment 
shi ted to the sorth, aud the Hises‘*sippi River systes 
became the agafcr sediment carrier the maior depocenters 
aiso shifted to the sorthern ria of the Gulf. There was 
8 gredual southward shift of depocenters during the 
Lower, Middle, and Upper Miccene. The saxiauae eccumu- 
lated sediment thickness exceeds 20,000 feet (6,100 e.). 
Pliocene sediments were also deposited in « deltaic 
enviromme st anc attained am aggreget= thickness of 

8,200 feet (2,500 a.). 


The Pleistocene depositional environment was sigilar to 
the Miocene/Pliocene. Although sumerous small transgres- 
sions and regressions occurred, in general, regression 
preveiled. There was « large iocrease in sedigent supply 
from the glactated areas to the sorth. The Pleistocene 
depocester lies along the shelf edge south of Lowlsians 
where 15,000 feet (4,750 @.) of Pleistocene sediaents have 
been drilled. Total thickmess asy exceed 20,000 feet 
(6,200 e.). 


Many large structures occur on the comtinental slope 
which forms the sowthers pert of the COOM. The area is 
underlain by Pleistocene sad Pliocene sediments and the 
structures are gost certainiy salt domes. 


Petroleum Potentiel 


The OGomM bas 441 of] and gas fields which range in age 
fro@ Miocene to Pleistocene. Source rocks for the OOOM 
consist primarily of orgemic-rich sheles which range in 
age from Lower Cenozoic through Pleistocene. However, 
petential Mesozoic source rocks cccur in the COOM east 
of the Mississippi Deltse. East of the delta, reservoir 
rocks in the OOGOM range in age from Jurassic through 
Cretaceous while reserwoir rocks in the CGOM. south of 
Lowisiana, consist primarily of sands ranging in age fros 
Miocene to Pleistocene. The producing horizons become 
progressively younger in age in « seaward direction. 
Types of traps include anticlines and faulted anticlines 
formed by deep-seated salt and shale ridges, salt and 
shale domes and salt massifs, and structure] closure 
against normal and growth faults. Stratigraphic traps 
include sands onlapping salt and shale domes and anti- 
clines, and fecies changes from sands to tapersmeable 
shales in updip directions and at angular unconformities. 


In the portion of the CGOM east of the delts, prospective 
treps occurring in the Jurassic end Cretaceous include 
updip sections where sands or porous carbosates pinch 


pS 


1S 


out or (truncate updip, enticiinal structures developed 
om the downthrown sides of growth faults over deep 
seat >< galt domes and pillows, and very subtic fault 
closures. 


The oldest producing Cenozoic horizon ia the COOM is 
Lower Miocene. Miocene production exterads from east of 
the Mississippi Delta into the Mestern Uulf of Mexico 
(WOOM) Plasming Area. Production is primarily fros# 
deltaic sands. 


Pliocene production extends from east of the Mississinn! 
Delta into the High island area in the WOOM Planning Area. 
Pliocene production also continues beneath the Pleistocene 
in a Plic-vne/Pleistocene producing trend. 


Pleist«cene production extends from the shelf edge south 
of Lewisiana into the WOOM Planning Area om the conriinen- 
tal siope. Piioceme end Pleistocene production has 
‘ready been estabiished at several locations in water 

ths approaching 3,280 feet (1,& m.). Pletstccene 
preguctiorn will probebly exceed a11 other producing 
horizons. 


Two @e ‘or exploration trends include the Jurassic Norphiet 
piay and the Pliocene/Pleistocene deep-water flexure trend. 
The ‘sorphiet is a deep gas play (20,000 feet (6,100 ea. 

of -olian sands in the Mobile Bay eres. The flexure trend 
e<tends siong the Louisiana-Tezas continental slope in 
which deep-water sali acts as dikes against Pliocene 
Pleistocene sands. Reservoirs occur below 9, feet 
(2,700 @.) ic depth. 
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Western Guilt Regional Geology 


of Mexico 


The Western Gulf of Mexico (WOOM) Planning Area includes 
the entire Texas shelf and slope, including the deep- 
water areas of Corpus Christi, Port Isobel, East Sreaks, 
Alaminos Canyon, Garden Banks, and Kiethly Canyon. This 
ares is peimariily an Early Cenozoic depocenter although 
Paleocene and Eocene strate are very deep. Sedimentation 
comtiqued throughout the Cenozoic, but the sedisent 
supply was far less than in the Central Gulf of Mexicc 
._CGOM) Planning Area. 


Structurally the WOOM has been subjected to essential ly 
the same tectomic forces that shaped the COOH. However, 
in costrast to the dapinantly deltaic depositional envi- 
Tomment of the COGM, the BOOM is characterized by regiona! 
down-to-the-basin fault systems with rollower into the 
feults and linear sands deposited in offshore ber facies. 
Masses of umdercampacted shales have flowed into ridges, 
swells, and diepirs similar to the salt structures in the 
GGOM. Lowannm Salt deposits of Middle to Late Jurassic 
extenc bemeath the Texar-Lowisiana shelf and slong the 
continental slope southerly into Mexican waters. 


During the early Tertiary, the primary supply of sediment 
to the Gulf of Mexico Basin came fram the west and was 
transported by the ancestral Rio Grande and Brazos River 
Systems. This is indicated by the presence of sator 
Gepocenters in the Houston and Rio Grande Eabsyeents. 
The potential for Paleocene strata occurring in the WOOM 
is very low because the gain depositional area lies wel! 
iniemi fram the WOOM. Eoce»se deposits gerade fram iower 
axial sediments onshore into bathyl sediments in the WOOM 
am are extremely deep ami marginal. Studies indicate 
that Oligoceme turbidites and deep sea fan deposits aay be 
present im the present say shelf region. Lower Miccene 
sancs in the WOOM consist sostly of regressive sands 
imtertingering with sarine shales and aay be as auch as 
>,000 feet (1,520 =.) thick om the Sowth Texas shelf. 
Several emall deltas were formed in the Upper Miocene in 
the Rio Grande Eabsyseent. However, because of a narrow 
shelf, faworaeble conditions fc; large aeccuaulations of 
sanc apparently did not exist. There is a perceived lack 
of good quality reservoir rocks in the Miocene in the 
southern part of the Texas shelf. Turbidity currents and 
submarine channels could hawe transported cosrse and 
fine-grained sediments into deeper waters. There say 
exist, therefore, a Miocene potential in the deeper 
waters off Sowth Texas. The Pliocene, in general, was 
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subjected to the same type of depositional regime a8 the 
Miocene. Pliocene production occurs in the High Island 
portion of the WOOM but ts less productive than off 
Lowisiana because 5f « lesser sediment ecupply. The 
Pliocene bas « eaxiqume thickmess of about 4,000 feet 
(1,200 =.) in the WOOM. 


The Pleistocene sequence is exemplified by large 
quentities of sand deposited under dominantly usrine 
comditions. Although punctuated by sinor transgressions, 
it was dominantly « regressive period. 


Petroleum Potential 


Thowgh scot as rapidly, petrolewn development in the WOOM 
has progressed somewhat io parallel with that in the COOM. 
There are 142 producing fields in the WOOM and & of thes 
are in the Galveston and High Island areas at the sorthern 
ead of the WOOM. Production extends as far south as North 
Pedre Island where there are fiwe fields. Exploration and 
discovery have, in general, progressed from sorth to south 
and eastward into deeper water. 


Source rock consists chiefiy of orgenic-rich, Cenozoic 
shales. Studies indicate the possibility of Oligocene 
reservoir rocks in deeper waters. M“4ilocene reservoirs 
ettend the length of the WOOM in « sarrow inshore band 
which widens to the northeast. There are Pleistocene 
reservoirs in the sorthern pert of the WOOM which extend 
to the southern part of the Saelweston ares and whi-: 
coatein accumulations of gas and condensate in the Hig> 
Island area. Trapping mechaniems are ‘he same a. * ose 
in the COOM except that traps associated with rollover 
into growth faults are gore prevalent aod there is less 
salt diapiriss. Sumerows anticiinaal shale ridges als 
prowide structures for traps. 


Eocene production is onshore, sainiy from lower axial 
portions of the esabeyments on the Texas coastal plain. 
There is so spperent Oligocene production; however, 
Oligocene turbidites gay be potentially productive. 


Exploration trends include the westward extension of the 

f .exure trend into the East Breaks deep-water area and the 
Corsair trend. This play involwes a |@-—aeile listric 
growth fault with en anticlinal rollower feature trending 
sorthesst-southwest through the Brazos, Matagorda Island, 
and Mustang island «reas. Tie productive sands are 
Middle Miocene in age deposited in a deltaic environ- 
@ext. Prospective objectives sre as deep a8 16,000 to 
18,000 feet (4,900 to 5,500 s.). 
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Pacific 


Sout hern 
Celiforaia 


Regional Geology 


The Sowineice Celifornsia Planning Area extends sorthward 
from the United States-Mexico Provisiomal Marit iae 
Bowadary to the o‘fshore extension of the county lise 
between San Luis Ubispo end Monterey counties. The 
ares contains « large pert of the offshore Santa Maria 
Basia, the Senta Barbera Channel, which is the offshore 
extension of the Ventura Basin, and sumerous basins, 
benks, and depocesters in the southern California 
continental borderland. 


The Senta Maria Basin is part of the Coast Range 
geoc@orphic province. The basin extends sorthward, fros 
Point Conception, to approximately 36° 15' sorth leti- 
tude. The cffshore portion of the basin is approxisately 
140 wiles (225 km.) lomg and 25 awiles (40 km.) wide. It 
is separated from the Senta Barbera Channel to the south 
by truncated edges of Pa.eogene sediments. The Senta 
Barbara Channel is part of the T.aneverse Range geomor- 
phic province. The Chanmel lies between the aainland, 
from Point Conception to Point Hueneme, and the Channel 
lslands is approximately 90 wiles (145 ka.) long, 
varying in width trom 3° wiles (52 km.) to sadbout 12 alles 
(20 ke.). The sowthera California contisentsal borderland 
is pert of the Peninsular Range geosorphic province. The 
Santa Cruz/Catalina Ridge divides the inner basins fro# 
the outer basinos. 


Im the offshore Santa Maria Basin, Middle and Late 
Neogene sedigents overlie Cretaceous and older sediment 
and wetag@orphic rocks. Remnants of Early Paleogene 
sediments have been preserved in some of the low sreas 
of the basin. Neogene sedigents exceed 10,000 feet 
(3,000 a.). Structural trends are generally sorthwest- 
southeast. 


Sediments in the Santa Barbera Channel include a thick 
section of pre-Neogene asrine and sonmarine clastic rocks 
overiain by « sequence of Neogene sandstones, shales, and 
e~grained siliceows rocks which thickens toward the 
«i. beast. is this sarea sediment thickness exceeds 
10,000 feet (6,100 =.). Structural trends are generally 
east-west. 


The stratigraphic sequence in the basins and on the banks 
of the southern Californie continental borderlend is 
varied. is the searshore areas some of the basins con- 
tain only Paleogene and Early Neogene sediaents; others 


i9 


20 


comtain omly Middle and Late Neogene sedigents overlying 
Setamorphic basement rocks. 


Benks farther frog shore generally have Paleogene and Late 
Cretaceous sandstones and shales overlying met amorphic 
basement. These rocks are in turn overlain by Neogene 
sediments in the basins. The owtersost basins and banks, 
however, have Neogene sedigsents lying on basement rocks. 
The structural trend in the borderland is generally 
acrthweset-southeast. Total sedigent thickness, in certain 
places, for the southern California borderland, could 
exceed 10,000 to 20,000 feet (3,000 to 6,000 a. 


Petrolews Potential 


While ofl production commenced off of southern California 
in 1896 with the development of the Summerland Field in 
State waters, exploration began in Federal waters in the 
Sante Maria Basin in 1964 with the drilling of explore 
tory wells following the first Pacific ofl and gas lease 
sale in May 1963. Twelwe fields are located in the 
onshore portion of the besin with development activity 
abdeut to commence in the offshore portion. Ome COST well 
was completed io 1978. 


Thirteen fields capable of commercial production have deen 
discovered in the Senta Barbera Channel in Pederal waters 
since the edwent of drilling chere in 1967. Sim fields 
are currentiy on production. 


Two ofl fields have Seen discowered in San Pedro in the 
inner benks area of the southern Califernia borderlands. 
One COST well, drilled in 1975, end sine exploratory 
wells, commencing in 1976, hawe been drilled in the 
outer Demk&s area. 


The primary reservoirs in the Santa Monica and San Pedro 
Basins and the sortheasters Santa Barbara Channel are 
sandstone beds of Middle and Early Pliocene and Late 
Miocene ages, as is the case in ‘heir cnashore cownter- 
parts, tme Los Angeles and Ventura basins. “4locene 
sandstones and fractured [fine-grained Monterey siliceous 
and calcareous reservoirs are the prigary targets in aost 
of the southern California cortinentsl borderland, in the 
southern and western Santa Barbera Channel, and in the 
Santa Maria Basin. Paleogene sandstone reservoirs are 
additional targets in the Channel and in the owter basins. 
While Miocene shales, especially the highly organic shales 
included in the Monterey Formation, are the aajor source 
rocks of petrolews in southern California, Pliocene and 
Paleogene shales may also be source rocks. 


Central 
Caiifornia 


Regional Geology 


The Central Caiifornia Planning Area includes the region 
between the offshore extensior of the San Luis Obispo 
Monterey cownty line and the offshore extension of the 
Sono@gsa/Mendocino county iiae. The sorthern portion of 
the Senta Maria offshore Deasio, (sosetiaes referred to as 
the “Partington Basin”), the Alo Nuevo (Outer Senta Cruz 
Sesia,. the La Honda (lamer Sante Cruz) Besic, and the 
Sodege Basic are located within the pianming area. The 
planning srea is in the offshore portion of the Coast 
Range geomorphic provisce and structural folds and faults 
trend sort hwest-southeast approxiaately paraliel to the 
basic trends. 


The Amo Nuevo Basin «extends sorthwest from the itonterey 
Peninswia to the base of the continental slope. it is 
approxiasately °5 atles (120 &e.) long and 21 alies 
35 wm.) wide. The dDeusin plunges to the sorthwest. 


Sedi@ent thickness approaches §,000 to 12,000 fee: 
2,400 to 3,650 ke.). 


The La Honda Basin extends from east of Momterey Bay 
sashore, sorthwestward offshore of Sen Francisco. The 
northwest boundary where it adjoins the Bodega Sasin is 
undefined. The besin is spproximsately 9 wiles (155 xs. 
lomg and i2 eiles (20 we.) wide. Sedigent thickness say 
exceed 15,0 to 20,0 feet (4.5 to 6. es.) in parts 
of the dDesia. 


Bodegse Sasin gay De an extension of the La dondsa Basin. 
it is bownd by «2 high on the west (Farallom High), the 
San Andress Fauwit slong the coast on the east. end « 
pooriy defined uplifted area at the south end of the 
Point Arena Basin to the sorth. The basin is about 

siles (i150 «es. long and averages 15 ailes (25 xe. 
in width. Neogene strate «te a6 guch a8 15, OO teer 


tiom of Paleogene and older sec.igents in the 
Desins of the pianming area varies considerably. im the 
Partington Basin, and Ato Nuevo Basin to the sorthwest, 
Pa.eogeme strata appear to be abdeent. Late Cretaceous 
secigents underlie the Miocene sedigents and volcanics 
f the Aflo Nuevo Basin. The onshore La Honda and Bodegas 
Basins, however, mmtein Paleogene sedigents, although 
ate Paleogene sedigents in the Bodega Basico are sbdeent 


jue to erosion. 
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In comtrast to the Paleogene, Neogene sedisents are 
widely distributed ower the besins tociuded in the 
planning area. in the Partington Basin, the Monterey 
Tormation apparently rests on basement rocks, but in 
the Afo Nuevo Basin « thick section of Monterey rocks 
owe-lies Early Neogene sedim:ats and wolcanics. Early 
to Late “eogene tedigent« ind volcanics are present 
throughout the La Hondas and Bodega Basins, although Late 
Miocene erosion removed auch of the Monterey Fcrmation 
in some por..ons of the Bocega Basia. Organic-rich, 
fine-grained calcareous and siliceous rocks of the 
Monterey Formation are present in all the basins located 
withian the plenming srea. io the besines, rocks of the 
Monterey Formation cre overlain by varying thicknesses 
of Late Neogene audstone, shale, and sinor amounts of 
san us lone. 


Petrolewsa Potential 


Ten wells were drilled in the Bodega Sasin, beginning in 
1963, amd two wells were drilled in the Afio Nuevo Basin, 
beginning in 1967, om leases issued in the 1963 OCS lease 
sale. Im both Afio Nuevo wells, ¢rill cuttings throughout 
the nearly 3,000 feet (900 a.) of Monterey Forsgation vere 
coated with free tarry ofl, but so drillstes tests were 
rum. O11 shows were encountered in siz of the Bodega 
Basin wells, ome of which was tested, resulting in the 
recovery of only drilling aud and woter. 


Some of the earliest ofl and gas production in Californis 
(circa 1880) came from onshore fields adjoining the 
Central California Planning Area. The size enc oumber of 
the fields discovered, however, prowed ‘o be emal! and 
the ultigate production from thes will probably be less 
thes 10 eailiion Serrels of ofl and 10 Billion cubic feet 
of gas. Production was derived from reservoirs of Eocene 
through Pleistocene age. 


hile the prigary source and reservoir rocks is the 
besins within the planning srea are in the Monterey 
Formation of Middle and Late Miocene age, additional 
potential hydrocarbon sources and reserwoirs exist ia the 
shales and sandstones of the younger and older rocks of 
the sedig@entary section. The basins are ofl prone. 
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The prigary source and reservoir rocks in the Point 

& Basin are in the Monterey Formetion of Middle « 
Late Miocene age. Additional hydrocarbon source rocks 
enc potential reservoir rccke exist in the sh 
sancstones above anc below the Monterey Formation. Si 
has been fvuund onshore in Monterey outcrops. 
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im the offshore Eel River Basin, four exploratory wells 

were drilled between 1964 and 1965. There were no hvydr 
rb shows in any of the welle. Two of the wells 

encountered secig@ents fros which gas is produced onshore. 


Cmmercia. £468 Das Deen produced from thin Pliocene 
turbidite sandstome reservoirs in two fields in the 
mshore Ee. River Basin and ginor amounts 
>il hawe been produced fros thin sandstones ir pper 

Cretaceous rocss near Petrolia, 10 siles ls ke. sout? 
of the Fel River Basin. The Cre ° 
Pe levgeme rocks gsy have contributed gas to the Pliocene 
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washington - Regional Geology 
Or eg on 


The Washingtor-Oregon Planning Area includes the region 
between the offshore extension of the California/Oregon 
border amd the offshore extension of the U.S./ Canadian 
border. Within this serea, in aeddition to the sorthern 
most extension of the Eel River Basin, five seins, in 
the Coos Bay, Newport, and Astoria sreas of offetmre 
Oregon, and in the Willeape and Cape Flattery areas of 
offshore Washington, sake up an elongate trough in which 
as such as 25,000 feec (7,600 a.) of Tertiary sedisentary 
and volcamic rocks have accumulated. This trough, lying 
both onshore emi of fetre, extends southward fra 
Vancouver leland approximately 400 siles (640 ks.) to 
the wicinity of the Klamath Mountains and fram the base 
of the comtinental slope eastward to the western edge of 
the Cascade Ramee. 


Im the Bel River Basin, which extends sortthward fra 
offshore Cape Mendocino in California to offshore Cape 
Blanco in Oregon, Paleagene rocks are deeply eroded and 
overlain Dy Late Neogene deposits with Early Neogene 

rocks sissing. in the Coos Bay sres sorth of Cape Blanco, 
Early Neogene rocks are abeent, but late Neogene rocks 
owerlle « nearly capplete Paleagene section. A similar 
condition exists in the Wiliapsa, Washington offshore area. 
However, bere the Paleagene ami Early Neogene sections 
comsist of a melange of Early Miocene, Oligocene, and 
Eocene sediments called the Hoh Rocks” or “Hoh Riwer 
Beds. 


Throughowt gost of the trough, volcanic rocks of Early 
Eocene age are considered to be econamic basement. 
Neqgene Tocks, equivalent in age to the Monterey, Rincon, 
anc Vaqueros Formations of southern California, are 
present in Oregon. The Oregon rocks, howewer, lack the 
high organic content necessary for good source rocks of 
petroleum and the silica content necessary for fracture 
reservoir production. 


Petroleum Potential 


A total of 12 wells were drilled in the planning ares 
between 1965 and 1967 following the only GCS oil and gas 
Lease sale in the area held in 1964. Eight wells were 
érilled off of Oregon and four off of Washington. Of the 
eight Oregon wells, ome tested two gas tones at 50 MCFPD 
and (0 MCFPD respectively; another encountered shows of 
vi amd gas; ami « third recovered samples indicating 
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high gravity crude ofl in Late Neogene sedigents. Tw 
the fowr wells off of Washington encountered hydrocarbons. 
One well tested 10-20 MCFPD, with shows of ofl and gas, 
and the second well recovered samples indicating sediur- 
high grevity crude oil. 


The Mist ges tield was discovered onshore ino 19/9 
northwestern cormer of Oregon. Reserwoirs in the field 
are sandstones of Eocene age. in sowt western Washington, 
minor sapounts of ofl hawe been produced from “Hoh Rock 

of Miocene, Oligocene, and Eocene age in the Ocean ity 
oii fieid. 


Although Monterey-type fracture reserwoir rocks are absent 
in the Washington-Oregor Planning Area, other 
Neogene anc Late Paleogene sandstone reserv 
present. Sowrce rocks of adequate richmess are also pres- 
ent in the Neogene and Late Paleogene shales. 
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Voicanic activity, prevalent during such t Tertiary tige 
im tte area, Ses causec sany of the secigents ¢ 


tuffaceous which results in poor reserwoirs. 


Shale “pillows were soted on seisai profiles in the 
00s Bay, Newport, and Astoria areas, ond elongate shale 
¢iapirs penetrating upward to the seafloor were sumerocus 
on setemic profiles in the Willapea «ares. 


The potential traps were gapped on the Yaekataga anc 
> 


Kulthieth Formations. inese *raps inciwdée large, 

aevr setr , @iongete and doudiy plunging, faulted anti 
climes. anc traps against gator ‘aults. Nine f these 
traps Have been criiiec with is veriles : Ld r gas 
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The Gelt of Alaska Tertiary Basin is iocatedc in the 
northeastern area of the Pacific-Margis Tertiary 
Prowince. This area extends over 800 giles (1,300 ka. 
froe sortheast of Kodiak isiand to Dixon Eatrance in the 
eastern Guill The offshore part of the province cos 
prises approximately 30,000 square siles (/8,000 square 
xkm.). The planning area is divided into four physio- 
graphically- or geologically-distinctive segments. fFros 
east (oO west, the segments are a8 [Ollows: the south 
eastern Alaska segment, frow Dix 

Sound; the Yekutat segeent, fro@ Cross Sound to icy Bay; 
the Yakatage segment, from icy Bay to Kayak island; anc 
the Middleton segeweent, trom Kaya« | 
Trough, southwest of Mon 
is wunderiain by Tertiary rocks consist 

clastics, voicaniciastics md wolcanics. These sedi- 
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ments are generally less than },200 feet (975 @.) thick 
im the southeast seg@ent, while thew range tro t< 
i " teet (6,140 @.) io the Takuetat segment, 


S . , 
10,000 feet (3.000 ea.) to ower 32,000 feet (3,750 a.) 1 
the Yakatage segment, and fro# to 12,000 feet 


¢ =.) in the Middleton segment east of Montague 
island. West of Montague isiandcd, secigent thickness is 
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veering ‘ Tertiary sedigents. Abowe the Yatutat 
Porwati s the middie Tertiary Kwithieth Formation, 
ne isting [ deitaic ¢t Seep sea fan ceposits anc as60- 
lated vwoicaenics which is see in tw ftftshore wells irc 
the . : muif f Alasta. The late Eocene ¢ eariy 
“i ‘ i ree Formation, prigariiy gudstone and 
si e, abowe the Ruithieth and aay mtain fair 
. roe ft “Ss. t is se< shore anc wes encownterec 
four tfshore wells. The Pii ene t Pleistocene 


is predogminantiv giacially derived 
secigents anc is the dominant section penmetratec by the 


Su ecse’'us welis <crilied 1 che entrail Guif. 


Petroleum Potential 


Offshore drilling commenced in the Gulf of Alaska in 1969 
with the drilling of « single well in State waters. 
Drilling beges in the Federal planning area in 1975 

with the completion of a COST well. Twelwe exploratory 
wells, including ome sidetrack, have been drilled in the 
plemning srea since 1976. Tne only producing field along 
the Gelf of Alaska, the onshore Eatalle Field near Kayak 
Island, produced ofl along a fault some in the Katalla 
Formation, « local equivalent of the Powl Creek Formation. 
Offshore these rocks are « silty shale to shaly siltstone 
and serve as potential source rocks for petrolewm bet are 
mot reservoir rocks. The four offshore wells that encoun- 
ter the Fou. Creek Forretion all have iamature source 
rocks, and the totel orgenic carbon (TOC) is less chan 

| percent end usually 0.5 percent. The Kulthieth 
Formation say be « good reservoir and possibly another 
source for petroleum, bet this formation was encountered 
in only two of the offshore wells. The source rocks are 
mature and heve over | percent TOC. These source rocks 
are gore prome to hawe gas than o11. All of the offshore 
exploratory wells have been drilled into the Yaketaga 
Formation which is a very poor source rock and a fair 
reservoir rock. 


Potential traps have Seen identified in the Yakataga and 
Kulthieth Formations ead include large, asyumetric, 
elongate and doubly picaging, feulted anticlines, and 
traps against sator faults. 


Alasks 


Lower Cook inlet, Regional Geology 
Shelikof Strait 


This planning area is part of the Alaska Peninsula-Coot 
Inlet Province which is a topographic lowland that 
extends froe just sorth of Cook Inlet in «4 sortheast- 
southwest trend to the tip of the Alaska Peninsula. The 
province covers an area sore than 900 ailes (1,450 xa.) 
in length and between 5 to SO ailes (8 to 80 ka.) in 
width. 


Rocks of the Lower Cook Inlet are pari of «a belt of 
Mesoroic anc Cenozoic sedimentary rocks that underlie 
Upper Cook Inlet om the sortheast and the Alaska 
Peninsula end the Shelikof Strait om the southwest. 
Alomg this belt, garine Mesozoic rocks gay locally be 
gore than 36,000 feet (11,900 a.) thick, and continental 
Cenozoic rocks are as such as 25,000 feet (7,600 a.) 
thick. Sedigents are gainly clastic im sature and are 
grouped into four sequences besed on geologic age: 
Jurassic, Early Cretaceous, Late Cretaceous, anc 
Tertiary. While most subsurface features parallel the 
general sortheast-southwest trend of the bDasinis), « 
notable exception is the east-west trending August ine- 
Seldovia Arch in Lower Cook Inlet at approxiastely 59° 
morth latitude. This arch separates the southern sart 
of the Cook Inlet Basin from the basic which under. tes 
Shelikof Streit. Four gajor sortheast-trendiang geclogic 
features that flank Cook Inlet are the Alastae-Aleutian 
Range batholith and the Bruin Bay fault on the sorthwest 
side, and the Berder Ranges fault and the terre e of 
undifferentiated Mesozoic and Cenozoic rocks on the 
southeast side. 


Petrolews Potentia. 


Generalized lithologic characteristics have been compiled 
from |} exploratory wells drilled between 1978 and 1985 
in Lower Cook Inlet and Shelikof Strait and one COST well 
‘rilled in 1977 in Lower Cook Inlet. These character- 
tetice were used in evaluating the ff st ages of rocks 

for their potential as reservoir rocks and/or source 
roces. 


The Jurassic rocks were partially penetrated by nearly 
all the wells to es much as 12,000 feet (3,650 a.). 
This section is very sandy but it has uniforsmally low 
porosity and permeability dwe to cementation. These 
rocks have poor reservoir potential. 
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Kodies 


Regional Geology 


The Kodiak shelf is located in the northwestern area of 
the Pacific~Margin Tertiary Province. It extends south- 
westerly for approximately 5OO ailes (800 ks.) from the 
Kenai Peninsula to Chirikof Island sowthwest of Kodiak 
Island. The shelf in this area averages approximately 
62 wiles (100 ke.) to width. 


The tectomic setting and evolution of the Kodiak shelf 
have been strongly controlled by the nature and episo!- 
icity of interaction between two asior crustal plates. 
Since early Cemozoic time, the Pacific plate has 
sigrated sorthward relative to sgainland Alasta and the 
North American contirent. This differential sovement is 
accommodated at the Aleutian trench where the Pacific 
piate is subducted beneath the Alaskan continental 
margin. 


Structurally, the Kodiak shelf is gainly «a large basic. 
The landward flank of the basin is a wide rome of faults 
that seperate the subsiding basin fram the uplifted block 
of Reodiak island itself. Tw seaward flank is generally 
a0 asymmetric arch at the edge of the continental shelf. 
The she.f comtains three subbusins: Tugidak, just sorth 
of Chirikof island, Albsetross, on the southwest Kodt ak 
shelf at epproximately 153° west longitude, and 
Steveason, om the northeast Kodiak shelf at approximately 
149° 30° west longitude. 


The Kodiak shelf is underlain by two gator tectonostrat- 
igtaphic wmnits. Acowstic basement beneath the shelf is 
cogposed of « highly deformed assemblage of flysch and 
asfic wolcanic rocta ranging in age from Paleocene or 
sider to Oligocene. This besesent coegplex is uncosfore 
ably owerlain by up to 25,000 feet (7,600 a.) of gently- 
detormed shelf sediments ranging in age from Miocene tc 
Holocene. Awatlable seiemic data are capable of 
resolving only coherent, anappable reflectors within or 
at the bese of the vouwnger shelf sequence. 


Petroleum Potential 


Six deep stratigraphic test wells have been drilled on 
the Kodiak ehelf. Three wells were drilled as part of 
the Kodiak Shelf Stratigraphic Test (KSST) progres in 
1976 and three were drilled in the Kodiak Shelf Strati- 
gtaphic Drilling (KSSD) program in 1977. In eddition, 
the Tenneco Middleton Island well, drilled some 3O0O ailes 
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(480 km.) slong strike to the sortheast, also provides 
relevant geclogic information. 


Based upon onshore geology, sowrce rock potential for 
@ost rocks underlying Kodiak shelf is poor. Most strata 
contain less than 0.5 percent (TOC) rendering thes aar- 
ginal potential sources at best. Data from the Middleton 
Island well suggest that isolated source beds may be 
present throughout the Tertiary section. These data 
indicate that structured kerogen predoginates, hence 
these rocks woulr tend to generate gas rather than ofl. 
Significant exceptions to this pattern sre Eocene beds 
that contein prigasrily sgorphows kerogen that could gen- 
erate ofl rather than gas. Thermal saturity for rocks 
underlying Kodiak shelf is low, and ofl gemeratics, if 
presen’), is in the early generation stage; thermogenic 
£46 generation Nas not yet commenced. 


Folds and faults which deforms the shelf sequence trend 
precominantly sortheast. These structures are superis- 
posed om larger-scale transverse uplifts. Recognized 
hydrocarbon traps underlying the Kodiak shelf are siapie 
structures limited to Neogene strata. Trap types include 
simpie foids, fault closures, and unconforeity trun- 
cations. Wo regional seals are known to be present but 
interbedded shales capable of acting as local seals are 
likely to be present. Dwe to both their lithology and 
degree of alteration, reserwoir rocks are unlikely to be 
present in Paleogene stata. However, some reservoir 
rocks with reservoir-quality porosity and permeability 
are ‘nferred to be present in Neogene strata. Direct 
@easurements of the porosity and permeability of Miocene 
and younger sandstones exposed onshore are sot availabie; 
however, thin Pliocene sands in the Middleton well range 
up to 18 percent in porosity. Lithologic descriptions of 
outcrops on Kodiak and surrounding islands reveal that, 
in general, sedigent tends to iacrease in compositional 
maturity anc in porosity and permeability with decreasing 
age throughout the sampled part of the Neogene. 


Alaska 


. Shumagin 


pS roe 


Regional Geology 


The Shumagin shelf extends along the Aleutian volcanic 
arc between Chirikof Island and Uniask Pass for « 
distance of approximately 375 wiles (600 ka.). 


The tectonic setting and evolution of the Shumagin 
shelf, like the Kodiak shelf, has been controlled by the 
mature and episodicity of interaction between the two 
major crustal plates. Since early Cenozoic time, the 
Pacific plate has gigrated sorthward relative to saisland 
Alaska and the North American comtinent. As in the case 
with Kodiak, this differential sovement has been accom 
modated at the Aleutian trench where the Pacific plate 
is subducted bemeath the Alaskan continental sargino. 


A shelf-type Mesozoic sequence of volcaniclastic 
sandstones and siltstones are exposed om the Alaskan 
Peninsula. To the southeast, the Shumagin Formation of 
Late Cretaceous age crops owt om Sanak and the outer 
Shumagin Islands. The islands are an uplifted portion 
of the Shumagin shel! which exposes « # ep-water flysch 
sequence of interbedded sandstone and gudstone which has 
beer intruded by grenitic plutons. 


Geophysical interpretations extending fro@ off of the 
Kodiak shelf indicate that two gajor tectomostratigraphic 
wmits wnderilie the Shumagin shelf. Acoustic basement 
consists of highly deformed and disrupted sedimentary 
rocks ranging in age from Paleocene or older to 
Oligocene. Younger basins, which owerlie acoustic buse- 
went, contain up to 25,000 feet (7,600 es.) of gently 
deformed shelf and upper slope sediments ranging in age 
from Miocene or older to Holocene. 


Folds and fauits which deform the strata of the upper 
sequence on the shelf predwa@inantliy parallel the axis of 
the Aleutian tremch. The rocks of the Shumagin Islands 
generally strike northeast, while rocks om the Senak 
Islands strike sorthwest toward Unimak Island and the 
margin of the Bering Sea shelf beyond. 


Petroleum Potential 


Preliginary studies of offshore geophysical data indicate 
the presence of both structural and stratigraphic features 
which appear capable of entrapping hydrocarbons. However, 
verification of closure, in sost cases, has been tentative 
gue to the low density of the eophysical data. 
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Normal and reverse faults, siong with stratigraphi 
pinchowts and truncations at unconformities, fors 
potential hydrocarbon traps. To date, there has beer 

mo geologic data om the Shumagin shelf to verify the 
presence of either a potential source bed sequence or 

& porous reservoir sequence. However, geologic analysis 
of pe’ential hydrocarbon sources and potential reservoirs 
from the adjacent Kodiak shelf suggest « low to moderate 
probebility for the occurrence of commercial accumule- 
tions within the Shumsgin Planning Ares. 


AL asta 


A, eut lan 


Regional Geology 


The North Aleutian Basin is « large, sedisent-filled, 
structural depression that underlies portions of both 
the Alaska Peninsula and the Bering Sea. The basin 
proper lies sorth of latitude 55° 45". This elongated 
basin trends in am east-northeasterly direction for 
approximately 240 a@iles (400 km.) and encompasses ar 
area of about 93,900 square siles (243,200 eq. ks.). 
Approxigately towr-tifths of the basin’s total area is 
offshore io water depths of lees than 290 feet 
AsyYamet rica. in cross section, the basin is 
the sorth dy gently dipping basement rock 
anc om the south Dy 4 steeply inclined basement ridge. 
that forms the sowthern flazk out in the 
Black Hills om the Alaska Peniasu.* 
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Paleogene formations <aposed onshore inc 
>t decreasing dep "hh, the , @eshik, anc Stepovak. 
The Toistot and deshix Formations are cogposed of sostly 
volcanogenic coeglo@erate, sandstone, >reccia with 
some interbedded siltstones. The 
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Petroleum Potential 

me COST well hes Deen drilled offshore in 1983. Ten 

expioratory wells were drilled om the Alaska Peninsula. 
sthouwgh « cupber . Li anc gas shows were reported, 
ne suggest iiscovwery Camrrcis «tre. Data 

from the omshore wells cuggest that the gost prospective 

area r Sydrocarbons Liles offshore between Port Moi ler 
smd Coid Bay. meophyeica. data todicate that this area 
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gost promising anticlisaal structures. in addition to 
thic area, there sre less promising structures in the 
southweste“u corner of the basin and to the sorth of 
Port Heiden. There gay aleo be stratigraphic or fault 
treps slomg th: scuchera flank of the offshore extension 
of the Black Hilis up)‘ft. A shellow, flat Tertiary 
section Sas ¢iscourag atensive exploration sorth of 
57° latitude. 


Date free two onphore wells iodicate that the Middle to 
Late Miocene sarulstomes of the Bear Lake Format ion 

have the greatest reservoir potential. At «a depth of 
6,300 treet (1,920 a), these sandstones have porosities 
as high as 3©.5 percent and permeabilities as high as 
1,286 willidarcies (aD). Below this depth the corres- 
ponding high values are 29 percent and 4} af. Shows of 
oll and gas have been reported from Bear Lake sandstones 
in both wells and aay possibly occur offshore. 


The best Tertiary source rocks appear to be the black 
@arice siltstome and shale beds in the Oligocene Stepovak 
Formation. Anmaiyeis of several wells onshore reveals 
that although thermaliy (tmmature, the Paleogene strata 
ere rich io organic watter. Offshore, however, these 
rocks gay de gore agature dwe to the greater depth of 
burial. Other potential source rocks include the basal 
wmnite of the Sear Lake and Late Juraecsic and Late 
Cretaceous garine shales. 


Al asta 
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St. George Sasino Regiona. Geology 


The St. George Sasin Pilasing Area lies in the Seria 

Sea, south of the Pribilof islands and west of Sristo!l 
bay. tually, two depocenters for Tertiary sedisents 
occur om the continental shelf in the planniog area: the 
St. George Basin and the Pribilof Basin. The St. George 
Basia is 4 graben seasuring 10 to 15 alles (16 to 4° eka. 
wide, extending approxigately 200 alles (320 «m.) io « 
northwest -southeast trend, and containing as wuch as 
40,000 feet (12,200 a.) of Tertiary ane Mesozoic sedi- 
sents. The Pribilet BSasin is s half graben that is 

40 alles (468 ke.) wide; it extends approxiaately “0 ailes 
113 =e.) im «4 sorthwest-southeast trend and contains as 
auch as 20,000 feet (6,100 @.) of Tertiary sedisents. 

The shelf area south of the graben to the continental 
slope contains ae auch a8 10,000 feet (3,000 aw.) of 
Tertiary sedigent ower geostly sedigentary bDesem@ent rocks. 
The area up to within 25 eiles (40 ks.) sorth of the 
graben contains },0 to /.O feec (900 to 2,100 a. 
Tertiary sedig@ent ower igneous basement rock. The 
remainder of the shelf area has a very thio Tertiary 
section over igneous DSese@ent and is sot considered 
prospect ive. 


~~ 


Mesotoic rocks encountered siong the southeastern sargic 
of the graben ranged in age from Late Jurassic to Early 
-Tetaceous and were gostiy fine-grained sandstones with 
sisor shaie and coa. etriagers. They were derived fros 


* volcanic seurce terrane and deposited in a fluvial ¢ 
je.taic emvironment. The Tertiary sedigents ranged in 
age from giddle Eocene to Holocene. Doginant litholvgies 


imciug@ed tine-grained sandstomes, siltstones, gudst omnes, 
anc sinor conglomerate. Volcanic rock fragments were 
og@mon throughout. The sedigents were deposited in 

= stiy «a warine shelf eovironment. 


Petrolews Potential 


Exploration began in the area by 1976 with the drilling 
of am imitiai COST well. <A second COST well was tien 
tlled in 1982. Ten exploratory wells, including one 
idetrack, have been drilled in St. George Basin during 
9 and 1985. 


The COST No. | well was drilled about 25 elles (40 ka. 
south of the g saben and encountered sbout 10,000 feet 
},U00 a.) of Torciary sedi@ents overlying the igneous 
rock besegent. COST No. . well was drilled along the 
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Aleutian Basic, The Aleutian Basin, Bowers Basin, and Aleutian Ar< 

Bowers Basic, Planning Aress encompass various basins that spen more 

anc Aleutian Arc than ome of these planning areas. in gemersl, these 
basing are pert of the western Bering Sea which is ic 
water depths grearer than 10,000 feet (3,000 a.). 


: gional v@ 0 L ogy Aleutian Basic 


The Alewtian Basin is gewerally thowght to be floored by 
tatT.iy Cretaceous eanic crust bese¢d on the i 

t ior f morth striking magnetic anomalies Ml through M1}. 
The crust and lithosphere are thought to be 4 resnant 
the Kula plate which was being subducted beneath the 
BeTinga@nmian gargin prior to the earltest Tertiary when 
subduction shift 
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R- gional Geo. ogy (Aleutian and Bowers Ricge ) 


The Aleutian Midge is «a volcanic island chain formed as « 
result of the sbduction of oceanic lithosphere beneath 
the Bering Sea. The oldest known wolcanic rocks om the 
ridge are roughly 50 sillionm years old and are from Adak 
island. Sparse data are available from the Bowers Ridge; 
however, in the absence of contradictory data, the Sowers 
Ridge is expected to hawe had a sigilar tectonic evole- 
tion and, comsequentiy, siailar structural features and 
petroleum potential. 


Secimentary besins are found on the flank of the Aleut iar 
Ridge. For instance, Aglia Basin and Amukta Basin lie on 
the morth flamk of the ridge. These basins are grabens or 
nait-grabens end are a result of Cenozoic crustal exten- 


sion along the crest of the ridge. The besins contairc 
spprozigately 6,500 to 10,000 feet (1,980 to 3,000 a. f 


toicec and faulted sedigents, the age of which aay be as 
cic as swiddle Miocene. The sedig@ents in these basins are 
thought to be volcaniclastic sandstones and siltstones. 


m the south flank of the Aleutian Kidge sediments have 
heen (trapped between an east-striking basement ride and 
* summit platform. However, a paucity of seismic data 
oes mot allow a detersgination of basin extent to be sade. 


Petroleuws Potentis) 


Exploration in these basins has been ligited to the 
»llection and analysis of gulti-channel seismic refle 

tiom data and the drilling of some Deep Sea Drilling 

Project (DSDP) holes (186, 187, 188, aad |% in 1971. 


Thick sedigent deposits with possible s ructur 
nave Seen identified in the Alewtian and Bowers Basins 
anc om the Aleutian and Bowers Ridges. Unfortunately the 
avaliabdie date suggest that while the sedigents in many 

f these locetions are thermally mature, there is probabil» 
insuf f Lent Tgenic material in the sedigents ¢ generate 
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Naverin Basin Regiona) veo . ogy 


ihe Saverio Basic >as ists [ three en eche. subbdesins, 
neTe intormai.y namec the Navarinsky, Pervenets 


Pinmacie islaed subbeacias which sare filled with aore 


than 36, feet 11. 2. f lavered Terttary 
secigentary roce. The subd>dasins formed as « result 
extescsiona. celormation associated with strike-slic 
~Otion ofr >iigwe subduction of the Ewia Plate »seneath 
the Borth American ".ate in the Late Cretaceous ¢t eariy 


ertiary tig. P.ein axes trend sorthwestward and 
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me Tinmmacie isiand subbasin, the s (hernmost cepocenter. 
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Navartiosey, is gore circular, with dimensions of approx! 


suddesin is a graden fillied with at least 5. te 

. 5 RB. : ver sTyY sec _Seonts« _ae _< rerTrve 2s 
$ Shas i t hw :6.U © ng |. FZ -2 . sf Sef (aes re hy 
mit lc eter tura.iy cf ec suddesino. AD>ove 

. ee ¢ ~ 76 B./, (he tw suv>™s : ver 
~~ «fr turallw differe iated. 
Sy til ate * ene, Bovegert - woe f 4 at #85 
sSs0O.atec OV su dduct ' Bt (the Aleutian Arc. >bas 
suds ice ©e. i reso se str ‘ura ,0OwnNs FODs Zz. 
Tremaine active unt Che ate iz ene i ‘a = 
[i c.onw Ss Geposgiti . Gar ®* @ucstomes anc siit 
st 2s (tnhrougnhowt sost [. (™e Fal eogen« ea eve 
.OwerTings | (he SBiccie anc ate if ene, Yowever 


wave~ Se eTOSel wnich resuite : -—@ cepositi : 
areer-grainec gateri«l along the subbesio’s flanks. 


- 
e#s6act Lov tT Rel.a Plate aot! >y the ear.y Seogene was 


-~ ¢ throughout th Seogese, with « possibility 
f coarser-grained deposits flanking basement highs thet 
were exposec to wave-dase erosion during « sea level 
lowering in the late Ml ocene. 


Petroieuwm Potentia!) 


Exploration in the Navarin Basin began | 755 with the 
ériiliina f the Naevario Sasi “OST No. | well. Eight 
expioratory wells hawe been drilled, all in 198 


>trat igrapni Ceset wel. cata incicate the ate tocene «4 
ear.y sigocese BSucstones ¢ oe (he Bost 'avorad.ie source 
rocks the Navari Basin. This stratigrapni sequence 


S 
“esoroi SS SeBent TOCKS, anc coarse-grained deposits 
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found i th eel imciude anti ines. faulted anti 


Siimes, fauit traps, and stratigraphi Di sts. 
Many traps are adiscent to the potential sowrce rocks; 
however. traps (st are sot aditacent gay w fed by 


ll gemeration gay rovicde an ig@portant Seta ‘ Li 
. SEeuiation in the DBeein. 


ah 


A. a68a 


Kotzebue Sound wells penetrated from ),500 to 
4,000 feet (1,070 to 1,229 =e.) of Quaternary sedi 

froe 2.30 to 4 feet (760 to 1,2 es.) of 
Tertiary rocks that lie on Devonian or older setasedi- 
gentary basement. The rocks in these wells show 
excellent reservoir properties with an average sand 
content for the total section of ower WS perceat anc 
average porosities ower 25 percent. However, these 
rocks are pert of the slightiy younger Kotzredwe Basic, 
which is separated trom Hope Basin Dy the Kotre 
Arch, and gay sot be representative of the older, deeper 
9tfshore basin. 


Many sttfuctural, stratigraphic, amc 'au.t (raps Gay exist 
in the bDBesin on the crest of, or adjacent to, t' M*se- 
ment Dorst bdiocks. jowever, Secause f poor potentia. 
for sowrce tocks in the pre-Tertiary basement and the 
generally thin, thermally iemature Tertiary sedigentary 
section, the prospect for oll sccwawilation is iow, with 
the poesible exception of traps ad iacent ¢t locally 


Alera 


Chuzchi Sea 


Regional Geology 


The Cyuwkchi Ses Plamming Area encompasses approxiaately 
49,000 square siles (127,000 eq. mm.) and is iccated on 
the sorthwesterm-mwost extension of the Aleska OCS. The 
plamniog area coctatias three stratigraphic Basins: the 
North Chukchi Basin (Tertiary), the Hanna Trough (Late 
Paleozoic to Late Mesozoic), and the Northern Hope Sasin 
Tertiary). Each exhibits a distinct stratigraphic 
sequence and has contrasting but tectonically-related 
structural elements. Hope Basin and the danna Trough 
are seperated dy « prominent structural feature, the 
Herald Arch and the associated Pold and Thrust Seit. 
The Hanma Trough extends sorth from the Herald Arch 
structural lisesgent sich trends sorthwest from Cape 
LisSurne. This province cogprises approxiasately 

90 percent of the planning srea. South of the Herald 
Arch lies the Northern Hope Basin. so samged Secause it 
is an extension of the stratigraphy and structure of the 
Hope Basin located tsmediately south. 


Three stratigraphic sequences are present in the Hanna 
Trowgh: Frankliatan, Elles@eritan, aod Srookian. They 
appear to be an offshore extension of regtonal western 
North Slope stratigraphy. The combined thickness of tbe 
Ellesmerian and Srookian sedigentary section in places 
exceeds £0,000 feet (12,200 a.). These three sequences 
represent stages in the tectonic developgent and deposi- 
tliomal history of the basin. The Frankilinian sequence 
encogpasses Cambrian to Middle Devonian rocks which were 
set amorphosed during « Devonian orogeny and which 
‘onstitute econogic Sesesent on the North Slope. The 
tllesmerian sequence, Late Devonian to Early Cretaceous 


in age, i* comprised of transgressive shallow shel! 
gar ine ‘es, @arine and soomarine sandstone, and 
shale ¢& ‘ |rom a mortherly source terrene. The 


Brookian seq. oce, Early Cretaceous to present in age, 
is comprised of deep water to sormarine sorthwardly 
progreding deltaic sediments. 


in the Northern Hope Basin, bBlcck-fauited pre-Late 
-Tetaceows dSasemgent rocks are dbellewed to bk owerlain dy 
nonmarine to asrine Tertiary clastic rocks reaching « 
thickness, in places, of 15,000 feet (4,30 a. 


The significant structural elements can be divided into 
two growps based on time of formation: (1) the Paleogoic 
elewents which include the Arctic Platfors, Chukch! 
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Platform, and che Hamma Trough; (2) the Mesogoic to 
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